Microplate readers are versatile devices that can rapidly measure the photoluminescence intensities of multiple samples, and are widely used in biological chemistry. In this work, using a commercial microplate reader, we attempted to optimize the atomic compositions of green-emitting phosphor 
Introduction
Luminescent inorganic materials are widely used in various optoelectronic devices and bioassays, such as white light-emitting diodes (LEDs), [1] [2] [3] [4] [5] displays, 6 and biological labels, 7-10 because of their high durability and thermal and chemical stabilities. Phosphors that emit visible colors under near-ultraviolet (near-UV) or blue excitation light are currently used as spectral conversion materials in white LEDs. White LEDs composed of a blue-emitting LED and Y 3 Al 5 O 12 (YAG):Ce 3+ phosphor that converts blue light to yellow are widely available. 11 However, this conventional combination exhibits a low color rendering index (CRI) because of the lack of a red component. Accordingly, redemitting phosphors excited by blue LEDs have been used to improve the CRI of devices.
3 White LEDs consisting of a near-UV LED and blue-, green-, and red-emitting phosphors have also been developed. 3 Conventional red phosphors such as Y 2 O 3 :Eu 3+ and Y 2 O 2 S:Eu 3+ show poor photoluminescence (PL) efficiency under near-UV excitation. [12] [13] [14] [15] The absorbance of these phosphors are small in the near-UV region because 4f / 4f transitions of Eu 3+ are forbidden and their line widths are narrow. 16 To realize efficient red emission of Eu 3+ , sensitizers with broad and strong absorption in the near-UV region are needed.
YBO 3 is used as a host crystal because of its high transparency and excellent optical damage threshold in the UV and visible regions.
17-20 YBO 3 has been synthesized via a solid-state reaction at high temperature. 21 In addition, YBO 3 has also been synthesized at low temperature by combustion, 22, 23, 28 spray pyrolysis, [24] [25] [26] [27] the sol-gel method, [28] [29] [30] [31] [32] [33] and coprecipitation.
34,35
Nohara et al. and Sato et al. [36] [37] [38] 
Characterization
Powder X-ray diffraction (XRD) proles were measured using an X-ray diffractometer (Rigaku, Rint 2200) with a Cu Ka radiation source. concentrations synthesized in the wells of a microplate were measured (see Fig. S1 †) . All the XRD peaks except for that at 27.5 belonged to YBO 3 with hexagonal structure. The peak at 27.5 possibly originated from the byproduct Y 3 BO 6 , which accidentally formed through the evaporation of boron. Actual metallic compositions of typical samples (shown in Table S1 †) were evaluated to be close to loading ones except for that of the sample taken from well A-7. Fig. 4 . Energy transfer efficiency, h, is given by:
where Next, a Y 1ÀxÀy Ce x Tb y BO 3 library with narrow ranges of 0.020 # x # 0.045 and 0.02 # y # 0.16 was prepared to nd the optimum atomic composition for this phosphor. As illustrated in Fig. 5(b) , Y 0.835 Ce 0.025 Tb 0.14 BO 3 was determined as the optimum composition with the strongest green PL intensity. of 0.5 at%) were measured (see Fig. S2 and S3, † respectively). All the XRD peaks except for a weak peak attributed to Y 3 BO 6 at 27.5 belonged to YBO 3 with hexagonal structure. Actual metallic compositions were close to loading ones (see Tables  S2 and S3 †) . (see PL and PLE spectra shown in Fig. S5 This journal is © The Royal Society of Chemistry 2017
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